
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

83
2 

81
9

A
1

TEPZZ 8¥ 8_9A_T
(11) EP 2 832 819 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
04.02.2015 Bulletin 2015/06

(21) Application number: 12873369.8

(22) Date of filing: 29.03.2012

(51) Int Cl.:
C09K 11/79 (2006.01)

(86) International application number: 
PCT/CN2012/073245

(87) International publication number: 
WO 2013/143102 (03.10.2013 Gazette 2013/40)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(71) Applicants:  
• Ocean’s King Lighting Science&Technology Co., 

Ltd.
Guangdong 518054 (CN)

• Shenzhen Ocean’s King Lighting 
Engineering Co. Ltd.
Guangdong 518054 (CN)

(72) Inventors:  
• ZHOU, Mingjie

Shenzhen
Guangdong 518054 (CN)

• LIU, Jun
Shenzhen
Guangdong 518054 (CN)

• WANG, Rong
Shenzhen
Guangdong 518054 (CN)

• CHEN, Guitang
Shenzhen
Guangdong 518054 (CN)

(74) Representative: Lenthall, Joseph et al
MEWBURN ELLIS LLP 
33 Gutter Lane
London EC2V 8AS (GB)
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(57) The invention belongs to the field of luminescent
materials. Disclosed are silicate luminescent materials
doped with metal nano particles and preparation meth-
ods there for. The silicate luminescent materials doped
with metal nano particles are represented by the chem-
ical formula:MLn1-xSiO4:xRE,yA; wherein M is one or two
elements selected from Li, Na and K; Ln is one or two
elements selected from Y, Sc, La and Lu; A is a metal
nano particle selected from Ag, Au, Pt, Pd and Cu; RE
is one or two ions selected from Eu, Gd, Tb, Tm, Sm, Ce
and Dy; 0<x≤0.1; 0<y≤0.005. When silicate luminescent
materials doped with metal nano particles of the invention
are excitated by electron beam, they have higher lumi-
nescent efficiency. The luminescent materials are good
to be used in field emission light source devices.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to the field of luminescent
materials, particularly to silicate luminescent materials
doped with metal nano particles and preparation meth-
ods there for.

BACKGROUND OF THE INVENTION

[0002] In the 1960s, Ken Shoulder proposed ideas
based on field emission arrays (FEAs) electron beam
microelectronic devices, thus, to design and produce
panel display and light resource devices by using FEAs
has drawn the public’s attention. Similar to the working
principle of conventional cathode-ray tube (CRT), such
new field emission display lights and forms images by
electron beam bombarding on red, green blue trichro-
matic luminescent powders. Field emission display has
potential advantages in luminance, visual angle, re-
sponse time, working temperature range, power con-
sumption and other aspects.
[0003] A key factor to preparation of field emission dis-
play of high performances is to prepare luminescent ma-
terial of excellent performance. At present, luminescent
materials used in field emission devices are sulfide se-
ries, oxide series and oxysulfide series luminescent pow-
ders. As for sulfide series and oxysulfide series lumines-
cent powders, they have relatively high luminance and
electrical conductivity, but, under the large electron beam
bombardment, they prone to decomposing into sulfur,
which can poison the tip of cathode and produce other
precipitates covering the luminescent powders, thus re-
ducing the luminous efficiency of luminescent powders.
Oxide and silicate luminescent powders have good sta-
bility but the luminous efficiency is not high enough yet.

SUMMARY OF THE INVENTION

[0004] One problem to be solved by the present inven-
tion is to provide silicate luminescent materials doped
with metal nano particles that can improve luminescent
efficiency of field emission device.
[0005] The technical solution of the present invention
will be described below.
[0006] A silicate luminescent material doped with met-
al nano particles represented by the chemical formula:
MLn1-xSiO4:xRE,yA; wherein M is one or two elements
selected from Li, Na and K; Ln is one or two elements
selected from Y, Sc, La and Lu; A is a metal nano particle
selected from Ag, Au, Pt, Pd and Cu; RE is one or two
ions selected from Eu, Gd, Tb, Tm, Sm, Ce and Dy; x
and y are stoichiometric numbers, 0<x≤0.1; 0<y≤0.005.
Preferably, x is in a range of 0.001≤x≤0.04, y is in a range
of 0.00003≤y≤0.003.
[0007] Another problem to be solved by the present
invention is to provide method for preparing the silicate

luminescent material doped with metal nano particles,
comprising:
[0008] S1. According to the stoichiometric ratio of cor-
responding elements in the chemical formula of
MLn1-xSiO4:xRE,yA, weighing compound containing M,
compound containing Ln, compound containing RE and
silica aerogel containing A ,then grinding and mixing to
obtain mixed powders;
[0009] S2, in air or in reducing atmosphere, calcining
the mixed powders obtained from S1 at a constant tem-
perature ranged from 800°C to 1600°C for 1h to 10 h;
then cooling to room temperature, taking out the calcined
matter and grinding to obtain silicate luminescent mate-
rial doped with metal nano particles represented by the
chemical formula of MLn1-xSiO4:xRE,yA, wherein the re-
ducing atmosphere is mixed gases of N2 and H2 in a
volume ratio of 95:5.
[0010] M is one or two elements selected from Li, Na
and K; Ln is one or two elements selected from Y, Se,
La and Lu; A is a metal nano particle selected from Ag,
Au, Pt, Pd and Cu; RE is one or two ions selected from
Eu, Gd, Tb, Tm, Sm, Ce and Dy; x and y are stoichiometric
numbers, 0<x≤0.1; 0<y≤0.005.
[0011] Preferably, A is selected from Ag, Au, Pt, Pd
and Cu; RE is one ion selected from Eu, Gd, Tb, Tm, Sm,
Ce and Dy.
[0012] In S1 of the above preparation method, the com-
pound containing M is selected from oxide of M, nitrate
of M, carbonate of M and oxalate of M; the compound
containing Ln is selected from oxide of Ln, nitrate of Ln,
carbonate of Ln and oxalate of Ln; the compound con-
taining RE is selected from oxide of RE, nitrate of RE,
carbonate of RE and oxalate of RE.
[0013] In S1 of the above preparation method, the silica
aerogel containing A is prepared by the following steps:
[0014] S11. Weighing silica aerogel and adding into
ethanol solution containing A ions or colloidal nanopar-
ticles of A, then stirring at 50°C to 75°C for 0.5h to 3h to
thoroughly dissolve silica aerogel, obtaining mixed solu-
tion; where molar concentration of A ions or colloidal na-
noparticles of A is in a range of 1.25310-3 mol/L
to1.5310-5 mol/L; molar ratio of silica aerogel to A ions
or colloidal nanoparticles of A is in a range of 3.33104

to 328:1.
[0015] S12. Stirring and ultrasonically treating the
mixed solution, then drying the mixed solution at 60°C to
150°C to remove solvent, obtaining dried matter;
[0016] S13. Grinding the dried matter into powders,
calcining the powders at 600°C to 1300°C for 0.5h to 3
h, cooling to room temperature to obtain silica aerogel
containing A.
[0017] Preferably, in S11, aperture size of the silica
aerogel is in a range of 20nm to 100 nm, porosity is in a
range of 92% to 98%.
[0018] The silicate luminescent materials doped with
metal nano particles of the invention show relatively high
luminescent efficiency under excitation by electron
beam, thus can be used in field emission light source
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devices.
[0019] In addition, the preparation method of the
present invention is simple, non-polluting, high-quality,
low-cost, and can be widely used in the manufacture of
luminescent materials.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Fig. 1 is a flow diagram showing the preparation of
silicate luminescent materials doped with metal nano
particles;
Fig. 2 shows an emission spectrum of the silicate
luminescent material doped with metal nano parti-
cles (NaY0.9SiO4: 0.1Tb3+, 0.003Ag) of Example 8,
compared to the luminescent material without Ag na-
noparticles (NaY0.9SiO4: 0.1Tb3+) of Comparative
Example 1. Curve a is an emission spectrum of the
silicate luminescent material doped with metal nano
particles (NaY0.9SiO4: 0.1Tb3+, 0.003Ag) of Exam-
ple 8, curve b is an emission spectrum of the lumi-
nescent material without Ag nanoparticles
(NaY0.9SiO4: 0.1Tb3+) of Comparative Example 1.

DETAILED DESCRIPTION OF ILLUSTRATED EM-
BODIMENTS

[0021] In one embodiment, the silicate luminescent
materials doped with metal nano particles is represented
by the chemical formula of MLn1-xSiO4:xRE,yA; wherein
M is one or two elements selected from Li, Na and K; Ln
is one or two elements selected from Y, Sc, La and Lu;
A is a metal nano particle selected from Ag, Au, Pt, Pd
and Cu; RE is one or two ions selected from Eu, Gd, Tb,
Tm, Sm, Ce and Dy; x and y are stoichiometric numbers,
0<x≤0.1; 0<y≤0.005. Preferably, x is in a range of
0.001≤x≤0.04, y is in a range of 0.00003≤y≤0.003.
[0022] As shown in Fig. 1, method for preparing the
silicate luminescent materials doped with metal nano par-
ticles comprises the following steps:

S1, preparing silica aerogel containing A;

[0023] Firstly, silica aerogel was weighed and added
into ethanol solution containing A ions or colloidal nano-
particles of A while stirring at 50°C to 75°C for 0.5h to 3
h, silica aerogel was thoroughly dissolved to form mixed
solution, where molar concentration of A ions or colloidal
nanoparticles of A was in a range of 1.25310-3 mol/L to
1.5310-5mol/L, and molar ratio of silica aerogel to A ions
or colloidal nanoparticles of A was in a range of 3.33104

to 328:1.
[0024] Next, the mixed solution was stirred, ultrasoni-
cally treated, then dried at 60°C to 150°C to remove sol-
vent and obtain dried matter;
[0025] At last, the dried matter was grinded into pow-
ders. The powders was calcined at 600°C to 1300°C for

0.5h to 3h, then cooled to room temperature to obtain
silica aerogel containing A.
[0026] S2. According to the stoichiometric ratio of cor-
responding elements in the chemical formula of
MLn1-xSiO4:xRE,yA, weighing compound containing M,
compound containing Ln, compound containing RE and
silica aerogel containing A ,then grinding and mixing to
obtain mixed powders;
[0027] S3, in air or in reducing atmosphere, calcining
the mixed powders obtained from S2 at a constant tem-
perature ranged from 800°C to 1600°C for 1h to 10 h;
then cooling to room temperature, taking out the calcined
matter and grinding to obtain silicate luminescent mate-
rial doped with metal nano particles represented by the
chemical formula of MLn1-XSiO4:xRE,yA. During the cal-
cination, the compound containing RE subjected to py-
rolysis or reducing atmosphere is reduced to RE metal
element.
[0028] M is one or two elements selected from Li, Na
and K; Ln is one or two elements selected from Y, Sc,
La and Lu; A is a metal nano particle selected from Ag,
Au, Pt, Pd and Cu; RE is one or two ions selected from
Eu, Gd, Tb, Tm, Sm, Ce and Dy; x and y are stoichiometric
numbers, 0<x≤0.1; 0<y≤0.005.
[0029] In S1 of the above preparation method, aperture
size of the silica aerogel is preferably in a range of 20-100
nm, porosity is preferably in a range of 92% to 98%.
[0030] In S2 of the above preparation method, the com-
pound containing M is selected from oxide of M, nitrate
of M, carbonate of M and oxalate of M; the compound
containing Ln is selected from oxide of Ln, nitrate of Ln,
carbonate of Ln and oxalate of Ln; the compound con-
taining RE is selected from oxide of RE, nitrate of RE,
carbonate of RE and oxalate of RE.
[0031] When weighing the compound containing M, an
excess of compound containing M of 10 mol% (molar
percent) is preferred.
[0032] In S3 of the above preparation method, the re-
ducing atmosphere is preferably mixed gases of N2 and
H2, the volume ratio of N2 to H2 is 95:5.
[0033] The silicate luminescent materials doped with
metal nano particles of the invention show relatively high
luminescent efficiency under excitation by electron
beam, thus can be used in field emission light source
devices.
[0034] The method for preparing silicate luminescent
materials doped with metal nano particles of the present
invention is simple, non-polluting, high-quality, low-cost,
and can be widely used in the manufacture of lumines-
cent materials.
[0035] Further description of the present invention will
be illustrated, which combined with preferred embodi-
ments and the drawings.
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Example 1

NaY0.999SiO4: 0.001Tm3+, 0.00003Ag

[0036] Silica aerogel having an aperture size in a range
of 20nm tolOOnm and porosity in a range of 92% to 98%
was used. Firstly, 0.3 g of silica aerogel was weighed
and added into 10 mL of ethanol solution containing
1.5310-5mol/L AgNO3 while stirring at 50°C for 3 h, then
ultrasonically treated for 10min and dried at 60°C. The
dried matter was grinded into powders. The powders
were pre-calcined at 600°C for 4h. 0.7150g of Y2(CO3)3,
0.2543g of Na2CO3 (in excess of 20%), 0.0010g of
Tm2(CO3)3 and 0.2524g of silica aerogel containing Ag
were weighed, grinded and mixed to obtain mixed pow-
ders. In air atmosphere, the mixed powders were cal-
cined constantly at 800°C for 10 h. The obtained product
was cooled to room temperature. The obtained silicate
luminescent material doped with metal nano particles
was represented by the chemical formula of
NaY0.999SiO4:0.001Tm3+, 0.00003Ag.

Example 2

LiLa0.992SiO4: 0.008Ce3+, 0.00007Au

[0037] Silica aerogel having an aperture size in a range
of 20nm to 100nm and porosity in a range of 92% to 98%
was used. Firstly, 0.4 g of silica aerogel was weighed
and added into 20 mL of ethanol solution containing
2.345310-5mol/L colloidal nanoparticles of Au while stir-
ring at 60°C for 2 h, then ultrasonically treated for 10min
and dried at 80°C. The dried matter was grinded into
powders. The powders were pre-calcined at 800°C for
2h. 0.6464g of La2O3, 0.1626g of Li2CO3 (in excess of
10%), 0.0055g of CeO2 and 0.2525 g of silica aerogel
containing Au were weighed, grinded and mixed to obtain
mixed powders. In reducing atmosphere of mixed gases
of N2 and H2 in a volume ratio of 95:5, the mixed powders
were calcined constantly at 1450°C for 4 h. The obtained
product was cooled to room temperature. The obtained
silicate luminescent material doped with metal nano par-
ticles was represented by the chemical formula of
LiLa0.992SiO4: .008Ce3+, 0.00007Au.

Example 3

KLu0.96SiO4: 0.02Eu3+, 0.02Gd, 0.001Pt

[0038] Silica aerogel having an aperture size in a range
of 20nm tolOOnm and porosity in a range of 92% to 98%
was used. Firstly, 1.0 g of silica aerogel was weighed
and added into 30mL of ethanol solution containing
5.43310-4mol/L colloidal nanoparticles of Pt while stir-
ring at 70°C for 0.5 h, then ultrasonically treated for 10min
and dried at 150°C. The dried matter was grinded into
powders. The powders were pre-calcined at 1000°C for
4h. 0.4044g of KNO3, 0.7640g of Lu2O3, 0.0137g of

Gd(NO3)3, 0.0271g of Eu(NO3)3 and 0.2526g of silica
aerogel containing Pt were weighed, grinded and mixed
to obtain mixed powders. In air atmosphere, the mixed
powders were calcined constantly at 1600°C for 1 h. The
obtained product was cooled to room temperature. The
obtained silicate luminescent material doped with metal
nano particles was represented by the chemical formula
of KLu0.96SiO4: 0.02Eu3+, 0.02Gd, 0.001Pt.

Example 4

Na0.9Li0.1Sc2.2Y0.792SiO4: 0.008Dy3+, 0.0004Pd

[0039] Silica aerogel having an aperture size in a range
of 20nm to 100nm and porosity in a range of 92% to 98%
was used. Firstly, 0.28 g of silica aerogel was weighed
and added into 15mL of ethanol solution containing
1.2266310-4mol/L colloidal nanoparticles of Pd while
stirring at 60°C for 2 h, then ultrasonically treated for
10min and dried at 70°C. The dried matter was grinded
into powders. The powders were pre-calcined at 900°C
for 2h. 0.2003g of Na2NO3(in excess of 5%), 0.0163g of
Li2CO3(in excess of 10%), 0.3577g of Y2O3, 0.0060g of
Dy2O3 and 0.2524g of silica aerogel containing Pd were
weighed, grinded and mixed to obtain mixed powders.
In air atmosphere, the mixed powders were calcined con-
stantly at 1350°C for 4 h. The obtained product was
cooled to room temperature. The obtained silicate lumi-
nescent material doped with metal nano particles was
represented by the chemical formula of
Na0.9Li0.1Sc0.2Y0.792SiO4: 0.008Dy3+, 0.0004Pd.

Example 5

NaLu0.98SiO4: 0.02Tb3+, 0.003Ag

[0040] Silica aerogel having an aperture size in a range
of 20nm to 100nm and porosity in a range of 92% to 98%
was used. Firstly, 0.35g of silica aerogel was weighed
and added into 25 mL of ethanol solution containing
7.08310-4mol/L AgNO3 while stirring at 65°C for 1.5 h,
then ultrasonically treated for 10min and dried at 120°C.
The dried matter was grinded into powders. The powders
were pre-calcined at 1000°C for 2h. 0.2680g of Na2C2O4,
1.2034g of Lu2(C2O4)3, 0.0233g of Tb2(C2O4)3 and
0.2523g of calcined silica aerogel were weighed, grinded
and mixed to obtain mixed powders. In reducing atmos-
phere of mixed gases of N2 and H2 in a volume ratio of
95:5, the mixed powders were calcined constantly at
1400°C for 6 h. The obtained product was cooled to room
temperature. The obtained silicate luminescent material
doped with metal nano particles was represented by the
chemical formula of NaLu0.99SiO4: 0.02Tb3+, 0.003Ag.
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Example 6

NaY0.95SiO4: 0.05Sm3+, 0.005Ag

[0041] Silica aerogel having an aperture size in a range
of 20nm to 100nm and porosity in a range of 92% to 98%
was used. Firstly, 0.3 g of silica aerogel was weighed
and added into 20mL of ethanol solution containing
1.25310-3 mol/L AgNO3 while stirring at 60°C for 2 h,
then ultrasonically treated for 10min and dried at 100°C.
The dried matter was grinded into powders. The powders
were pre-calcined at 800°C for 2h. 0.3400g of NaNO3,
0.4290g of Y2O3, 0.0349g of Sm2O3 and 0.2525g of cal-
cined silica aerogel were weighed, grinded and mixed to
obtain mixed powders. In air atmosphere, the mixed pow-
ders were calcined constantly at 1200°C for 6 h. The
obtained product was cooled to room temperature. The
obtained silicate luminescent material doped with metal
nano particles was represented by the chemical formula
of NaY0.95SiO4: 0.05 Sm3+, 0.005Ag.

Example 7

KLa0.99SiO5: 0.01Ce3+, 0.0007Cu

[0042] Silica aerogel having an aperture size in a range
of 20nm to 100nm and porosity in a range of 92% to 98%
was used. Firstly, 0.4g of silica aerogel was weighed and
added into 15 mL of ethanol solution containing
3.1266310-4 mol/L colloidal nanoparticles of Cu while
stirring at 60°C for 1.5 h, then ultrasonically treated for
10min and dried at 70°C. The dried matter was grinded
into powders. The powders were pre-calcined at 800°C
for 2h. 0.2764g of K2CO3, 0.6451g of La2O3, 0.0108g of
Ce2(C2O4)3 and 0.2527g of silica aerogel containing Cu
were weighed, grinded and mixed to obtain mixed pow-
ders. In reducing atmosphere of mixed gases of N2 and
H2 in a volume ratio of 95:5, the mixed powders were
calcined constantly at 1500°C for 4 h. The obtained prod-
uct was cooled to room temperature. The obtained sili-
cate luminescent material doped with metal nano parti-
cles was represented by the chemical formula of
KLa0.99SiO5:0.01Ce3+, 0.0007Cu.

Example 8

NaY0.9SiO4: 0.1Tb3+, 0.003Ag

[0043] Silica aerogel having an aperture size in a range
of 20nm to 100nm and porosity in a range of 92% to 98%
was used. Firstly, 0.35g of silica aerogel was weighed
and added into 25 mL of ethanol solution containing
7.08310-4mol/L AgNO3 while stirring at 65°C for 1.5 h,
then ultrasonically treated for 10min and dried at 120°C.
The dried matter was grinded into powders. The powders
were pre-calcined at 800°C for 2h. 0.2332g of Na2CO3
(in excess of 10%), 0.4065g of Y2O3, 0.0748g of Tb4O7
and 0.2523g of calcined silica aerogel were weighed,

grinded and mixed to obtain mixed powders. In reducing
atmosphere of mixed gases of N2 and H2 in a volume
ratio of 95:5, the mixed powders were calcined constantly
at 1250°C for 6 h. The obtained product was cooled to
room temperature. The obtained silicate luminescent
material doped with metal nano particles was represent-
ed by the chemical formula of NaY0.9SiO4: 0.1Tb3+,
0.003Ag.

Comparative Example 1

NaY0.9SiO4:0.1Tb3+

[0044] 0.2332g of Na2CO3 (in excess of 10 mol%),
0.4065g of Y2O3, 0.0748g of Tb4O7 and 0.2523g of silica
aerogel were weighed, grinded and mixed to obtain
mixed powders. In reducing atmosphere of mixed gases
of N2 and H2 in a volume ratio of 95:5, the mixed powders
were calcined constantly at 1250°C for 6 h. The obtained
product was cooled to room temperature. The obtained
luminescent material was represented by the chemical
formula of NaY0.9SiO4: 0.1Tb3+.
[0045] Fig. 2 shows an emission spectrum of the sili-
cate luminescent material doped with metal nano parti-
cles (NaY0.9SiO4: 0.1Tb3+, 0.003Ag) of Example 8, com-
pared to the luminescent material without Ag nanoparti-
cles (NaY0.9SiO4: 0.1Tb3+) of Comparative Example 1.
Curve a is an emission spectrum of the silicate lumines-
cent material doped with metal nano particles
(NaY0.9SiO4: 0.1Tb3+, 0.003Ag) of Example 8, curve b
is an emission spectrum of the luminescent material with-
out Ag nanoparticles (NaY0.9SiO4: 0.1Tb3+) of Compar-
ative Example 1.
[0046] As shown in Fig. 2, under excitation by cathode
ray at 5KV, luminescent intensity of the silicate lumines-
cent material doped with metal nano particles containing
Ag nanoparticles (NaY0.9SiO4: 0.1Tb3+,0.003Ag) is in-
creased by 30%, compared to the luminescent material
without Ag nanoparticles.
[0047] While the present invention has been described
with reference to particular embodiments, it will be un-
derstood that the embodiments are illustrative and that
the invention scope is not so limited. Alternative embod-
iments of the present invention will become apparent to
those having ordinary skill in the art to which the present
invention pertains. Such alternate embodiments are con-
sidered to be encompassed within the spirit and scope
of the present invention. Accordingly, the scope of the
present invention is described by the appended claims
and is supported by the foregoing description.

Claims

1. A silicate luminescent material doped with metal na-
no particles represented by the chemical formula:

MLn1-xSiO4:xRE,yA; wherein M is one or two

7 8 
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elements selected from Li, Na and K; Ln is one
or two elements selected from Y, Sc, La and Lu;
A is a metal nano particle selected from Ag, Au,
Pt, Pd and Cu; RE is one or two ions selected
from Eu, Gd, Tb, Tm, Sm, Ce and Dy; x and y
are stoichiometric numbers, 0<x≤0.1;
0<y≤0.005.

2. The silicate luminescent material doped with metal
nano particles according to claim 1, wherein x is in
a range of 0.001≤x≤0.04, y is in a range of
0.00003≤y≤0.003.

3. A method for preparing silicate luminescent material
doped with metal nano particles, comprising:

S1. according to the stoichiometric ratio of cor-
responding elements in the chemical formula of
MLn1-xSiO4:xRE,yA,weighing compound con-
taining M, compound containing Ln, compound
containing RE and silica aerogel containing A ,
then grinding and mixing to obtain mixed pow-
ders;
S2, in air or in reducing atmosphere, calcining
the mixed powders obtained from S1 at a con-
stant temperature ranged from 800°C to 1600°C
for 1hto 10h; then cooling to room temperature,
taking out the calcined matter and grinding to
obtain silicate luminescent material doped with
metal nano particles represented by the chem-
ical formula of MLn1-xSiO4:xRE,yA;
wherein M is one or two elements selected from
Li, Na and K; Ln is one or two elements selected
from Y, Sc, La and Lu; A is a metal nano particle
selected from Ag, Au, Pt, Pd and Cu; RE is one
or two ions selected from Eu, Gd, Tb, Tm, Sm,
Ce and Dy; x and y are stoichiometric numbers,
0<x≤0.1; 0<y≤0.005.

4. The method for preparing silicate luminescent ma-
terial doped with metal nano particles according to
claim 3, wherein in S1, the compound containing M
is selected from oxide of M, nitrate of M, carbonate
of M and oxalate of M; the compound containing Ln
is selected from oxide of Ln, nitrate of Ln, carbonate
of Ln and oxalate of Ln; the compound containing
RE is selected from oxide of RE, nitrate of RE, car-
bonate of RE and oxalate of RE.

5. The method for preparing silicate luminescent ma-
terial doped with metal nano particles according to
claim 2, wherein in S1, the silica aerogel containing
A is prepared by the following steps:

S11. weighing silica aerogel and adding into eth-
anol solution containing A ions or colloidal nan-
oparticles of A, then stirring at 50°C to 75°C for
0.5h to 3h to thoroughly dissolve silica aerogel,

obtaining mixed solution; wherein molar con-
centration of A ions or colloidal nanoparticles of
A is in a range of 1.25310-3 mol/L to
1.5310-5mol/L;
S 12. stirring and ultrasonically treating the
mixed solution, then drying the mixed solution
at 60°C to 150°C to remove solvent, obtaining
dried matter;
S13. grinding the dried matter into powders, cal-
cining the powders at 600°C to 1300°C for 0.5h
to 3 h, cooling to room temperature to obtain
silica aerogel containing A.

6. The method for preparing silicate luminescent ma-
terial doped with metal nano particles according to
claim 5, wherein in S11, molar ratio of silica aerogel
to A ions or colloidal nanoparticles of A is in a range
of 3.3x104to 328:1.

7. The method for preparing silicate luminescent ma-
terial doped with metal nano particles according to
claim 6, wherein in S11, aperture size of the silica
aerogel is in a range of 20nm to 100 nm, porosity is
in a range of 92% to 98%.

8. The method for preparing silicate luminescent ma-
terial doped with metal nano particles according to
claim 3, wherein in S2, the reducing atmosphere is
mixed gases of N2 and H2 in a volume ratio of 95:5.

9. The method for preparing silicate luminescent ma-
terial doped with metal nano particles according to
any one of the claims from 3 to 8, wherein x is in a
range of 0.001≤x≤0.04, y is in a range of
0.00003≤y≤0.003.
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